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Abstract
Many factors contribute to the design of a successful Occupational Safety and Health (OSH) website. In this study we assessed
three OSH websites namely DOSH, NIOSH, and OSHA using eye tracking system and both subjective and moderator ratings.
Eighteen subjects were asked to perform same tasks across the websites and the results reveal that overall usability score for
DOSH, NIOSH and OSHA are 75%, 77% and 64% respectively. Eye tracking data together with user feedback has help reveal
the cognitive process. Therefore, we can establish how the website display may or may not facilitate task completion by 
analyzing eye movement.
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1. Introduction
The use of computers is growing exponentially. With online training, trading, office work and the use of personal
computers (PCs) for prolonged period is on rise [1]. At the same time, web application development is increasing 
quickly. These factors led to many studies being conducted regarding safety and health of users. One way to address
this is to conduct further studies and propose improvements in web site usability [2]. Since the OSH organizations
play a crucial role in educating the public for OSH related issues, we have decided to perform usability testing on 
OSH websites.
Nowadays, there are many associated usability issues between user and website. User interface of computer 
applications affects how people interact with the website [3]. So, it is important for website designer to understand
the issues related to usability problems of a website and the techniques to identify these issues. Nielsen [4] has
formulated the heuristics and Sivaji et al. has shown that the heuristics are relevant for detecting usability defects
and improving e-Government website [5]. Additionally, newer heuristics have been proposed by [5] such as
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navigation, privacy, compatibility and explicitness which captured 17% more defects than the conventional 
heuristics. In another website usability study, Sivaji et al. has shown the importance of applying and incorporating 
 and social elements in designing an e-Commerce websites [6]. Hence, it 
is important for website designer to understand the issues pertaining to website usability and incorporate user 
centered development practices. Since, the OSH organization has a role in advocating OSH guidelines; their website 
has high potential to become a reference for the public and organization. For this reason, we undertake the usability 
study on OSH websites and seek to understand user feedback which hopefully could be used to improve the website. 
2. Objective 
In this case study our main objectives are as follows: 
 
 To measure effectiveness, efficiency and satisfaction of the Occupational Safety and Health (OSH) website by 
using the eye tracking method. 
 To gather user and moderator  feedback based on visual and verbal cues 
3. Literature Review 
Eye tracking is the process of measuring either the point of gaze (fixation) or the motion of an eye (saccades) so 
that the researcher knows where a person is looking at [6, 7]. Meanwhile, an eye tracker is a device for measuring 
eye positions and eye movement [6, 8]. In previous research, the eye tracking data provided many cues in order to 
understand human behavior such as reading, visual search, scene, perception, auditory language processing, problem 
solving, human computer interaction, driving, sports, marketing, aviation and plant operation[6,9,15,18, 20].  
Referring to [10] for the sample size calculation a total of 46 respondents is required. However in [10], eye 
tracker was not used. Since we intend to use eye tracker, we used a Usability Sample Size Calculator [11], with the 
following settings: one user group (novice); preliminary study to compare this results against future work; 
comparison of 3 designs [12,13,14] among all subjects; qualitative eye tracking since it is combined with feedback 
from users (FCAT) [15]. Based on this calculator, a sample size of 16 was recommended. We have decided to use 
18 samples as a backup. 
Occupational Safety and Health (OSH) website is the website that provides information pertaining to the 
enhancing occupational safety and health for the nation. It is very important to understand the intended users for the 
OSH websites and consequently recruit them as subjects for the usability studies. Two Malaysian based OSH 
websites and one US based site has been chosen for this study. Fig. 1 shows the websites for Department of 
Occupational Safety and Health (DOSH) [12], Malaysia (left), National Institute of Occupational Safety and Health 
(NIOSH) [13], Malaysia (center) and Occupational Safety and Health Administration (OSHA) [14], United States 
(right).  
  
 
Fig. 1: Three Different Occupational Safety and Health websites [12, 13, 14] 
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4. Methodology 
Since this research involves users, an approval by ethical committee was obtained before the research 
commenced. In order to achieve the first objectives, Lab Based Usability Testing (LBUT) method has been used to 
measure the ISO9241-11 metrics which are effectiveness, efficiency and satisfaction [16]. A total of eighteen 
subjects were randomly sampled among undergraduates from the Department of Environmental and Occupational 
Health Sciences of Universiti Putra Malaysia to participate in the LBUT. The recruitment of the undergraduates 
from this department is based on their suitability as primary users who will seek for information from OSH websites 
at present and also in the future when they embark on their careers. The LBUT is conducted in MIMOS Berhad UX 
Lab [17] which is equipped with the Tobii T60 Eye Tracker. To facilitate the planning, environmental setup, 
execution and data gathering, an established open source usability test tool known as URANUS [18] was used. Prior 
to starting the actual study with subjects, trial run was performed to ensure test environment readiness [16]. Once 
test environment is ready, seven subjects were invited for the pilot test; ideally the subjects in the pilot tests have the 
same characteristics as the subjects used in the actual testing. After the pilot test and the data collection are 
successful, remaining eleven subjects were invited to perform the LBUT. 
During the recruitment, invitation letter was sent to the subjects. Before the testing begins, the moderator briefed 
the subjects on the overview of the study and obtained written consent of their agreement to undertake the test. 
Subjects that were shortlisted took turns to enter the lab; at the start, subjects will sit comfortably in an ergonomic 
chair in front of the eye tracker and undergo a nine point calibration to ensure the eye tracker is able to capture their 
eye gazes accurately [8]. Subjects are required to complete three tasks for every website as shown in Table 1. Each 
session lasted about one hour. The entire tests were observed and the conversation between moderator and subjects 
were recorded. Additionally, the moderator will rate the task efficiency and 
effectiveness in URANUS based on how well the subjects perform the tasks. After subjects complete a task, they are 
required to provide feedback for that particular task Feedback Captured after Task  (FCAT) [15]. 
This is followed by requesting the subjects to answer list of question to measure  satisfaction based on a 
seven point Likert scale using URANUS.  
Table 1: LBUT Tasks List 
Tasks Description 
1 This is the landing page for the occupational safety and health website. Browse around for 3 minute to get familiar with the webpage. 
2 You are interested in the programs organized by the occupational safety and health website. Without using the search box, find 
information regarding the latest available program. 
3 You are interested in the news of the occupational safety and health website. Without using the search box, find information regarding 
the occupational safety related news. 
5. Result and Analysis 
Based on the demographic result, all subjects are first time users to the websites. Although 22% of the subjects 
have heard of the existence of the website, they have not used it before. From Tobii Studio, eye tracking analysis is 
performed. From URANUS, the task completion time, ISO9241-11 metrics measurement and FCAT analysis was 
performed. From the FCAT analysis, we further categorize the problem types experience by the subjects into 
navigation, content and design [19].  
5.1. Eye Tracking Analysis and Moderator Ratings 
Fig. 2 depicts the heatmap that is generated for all users while performing Task 2 that request the subjects to find 
the latest program/event. The red rectangle indicates the location where the latest program information was meant to 
be. Based on the Fig. 2, it could be seen that for the NIOSH website, there is high density of the gazes within the 
rectangle. This shows that most users managed to find the latest program from the expected location. For the DOSH 
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vertical. For the OSHA website, the target area seems small and there was significant fixation outside the area of 
interest. This shows that for Task 2, NIOSH had the best performance while subjects had significant difficulty in 
finding the latest program from the OSHA site due to smaller target. Since our studies is based on qualitative eye 
tracking [11] which justifies using smaller sample size as we supplement eye tracking with feedback from users and 
ob
t shown in Table 2, 16 out of 18 users completed Task 2 without any help while the 
remaining 2 users required partial help from the moderators. Hence based on both the heatmap and task success rate, 
we conclude that NIOSH has the highest success rate, followed by DOSH and lastly OSHA. Based on the FCAT 
feedback from users, NIOSH had the most positive comments in terms of design, content and navigation. 
Table 2: Task 2 Moderator Rating for Effectiveness Question: ser succeeded to complete the task  
Task Success Rate  DOSH NIOSH OSHA 
Yes 13 16 10 
Partial 3 2 3 
No 2 0 5 
 
5.2. Eye Tracking and Timing Analysis 
From URANUS, the average time subjects took to complete Task 2 was obtained. Subjects who performed Task 
2 on the NIOSH website completed the task at an average of 60 seconds; while for the DOSH website, it took them 
slightly above double the time (144 seconds); while for the OSHA website, subjects took an average of 206 seconds. 
From here, it could be observed that subjects were able to quickly adapt to different placements of a design element 
over repeated exposures for NIOSH website as compared to the rest. Although both DOSH and NIOSH uses a slide 
show to display the information, users were able to perform better while browsing the NIOSH as the interval to 
automatically go to the next slides is between 5-6 seconds (appropriate timing) as opposed to 3-4 seconds (too fast 
for decision making). The take way here is that users are able to digest information if both the target size is larger 
and also the slide transition time is appropriate. Moreover the slide show for the NIOSH website is located at the 
center as opposed to DOSH which is on the left hand side. NIOSH also provides a preview of the next two items for 
the slideshow as shown in Fig. 3. This enabled users to quickly identify and select the item of interest. However, for 
DOSH and OSHA, the preview feature is not available and users will have to either click or wait for the item to 
change as per the timer settings. 
 
 
Fig. 2: Heatmap for Task 2 of 3 different websites 
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Fig. 3: Slideshow for NIOSH 
5.3. ISO9241-11 Metrics Analysis 
effectiveness in performing the task, NIOSH website is found to be the most effective (89%), as compared to DOSH 
(86%) and OSHA (81%). This means subjects (16 out of 18) completed tasks correctly using the NIOSH website, 
followed by DOSH (15.5 out of 18) and OSHA (14.6 out of 18). A similar pattern was found in terms of efficiency 
whereby NIOSH (13.7 out of 18) was found to be the most efficient website while OSHA (11.3 out of 18) was the 
least efficient site. In this preliminary study, our results shows that the overall usability score is 75% for DOSH, 
77% for NIOSH and 64% for OSHA (Table 3). It is important to take note that the scope of this study does not 
cover the entire websites and was mainly focused on the landing page. 
Table 3: Usability Score 
Measurement DOSH NIOSH OSHA 
Effectiveness 86% 89% 81% 
Efficiency 71% 76% 63% 
Satisfaction 67% 65% 49% 
Average 75% 77% 64% 
5.4. FCAT Analysis 
completed the task. Since the feedback is obtained immediately after task completion, it is expected that subjects 
will feedback the problems or challenges that impacted them significantly [15, 18]. Table 4, 5 and 6 shows the 
FCAT from 18 subjects summarized. It could be seen that subjects experience and thus expressed more positive 
comments on the DOSH and NIOSH website as compared to the OSHA. This is consistent with the satisfaction 
metrics captured in Table 3, whereby DOSH and NIOSH had a significantly higher satisfaction score than OSHA. 
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Table 4: Feedback Capture after Task (FCAT) result for DOSH website. 
Navigation Content Design 
The website easily accessible to the user.  The website has a lot of information. Interesting and user friendly. 
The latest information is easily 
accessible. 
The web side is easy to read and systematic. Interesting and clear. 
Easy to find it. This web site has a lot of info and attractive. The arrangement of design is user-friendly 
and easy to see. But the title is not quite 
highlighted for user to easily catch-up and 
differentiates it. 
 
Table 5: Feedback Capture after Task (FCAT) result for NIOSH website. 
Navigation Content Design 
Easily access the information. The information provided is quite confusing. User friendly website. 
Easy to be finding the latest program 
information. 
Informative and clear. Clear and friendly. 
Easy to find any information. Good quality information. Have to wait for certain time to captured 
information. 
 
Table 6: Feedback Capture after Task (FCAT) result for OSHA website. 
Navigation Content Design 
Difficult to found the information. Crowded and too wordy. Moderately friendly user. 
Hard to find because so many words. Too many words. A little bit messy. 
The information regarding the latest program 
is quite difficult to be find. 
 
Too crowded. 
 
This websites is not really user friendly because the design is 
quite same and monotonous. There is no contra to differentiate 
easily and detect the information that I searched for. 
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6. Discussion  
6.1.   Department of Occupational Safety and Health (DOSH), Malaysia Website. 
The DOSH website consists of a centered design layout.  Seven users completed Task 2 with minimal steps. 
Three users were not able to complete while the remaining eight users partially completely the task. Based on the 
visit duration data obtained from the eye tracker, the average time taken by eighteen users is 54 seconds. This is due 
 searching for 
the program. Another problem with this interface is that the primary navigation bar (drop down menu) blocks the 
interaction of the users with the slide show. 
6.2. National Institute of Occupational Safety and Health (NIOSH), Malaysia Website. 
The NIOSH website consists of a centered design layout with the core of the website presented in the center of 
the page. Fourteen users complete Task 2 with minimal and acceptable steps while four users partially completely 
ence of eye movements it was easy to capture the information they needed to 
search in Task 2. However there was some distracting design elements such as blinking texts which users 
complained that it seemed like an advertisement instead of crucial information.  
6.3.  Occupational Safety and Health Administration (OSHA), United State Website. 
The OSHA, United State Website, has a cluttered layout.  Only two users completed the Task 2. Nine users were 
not able to complete, while 
movements it was possible to see the information they needed to search, fixation of the eye drawn all over the 
website. In addition, most users experienced longer scan paths.  The users comments also confirmed that they 
experienced an overload of text throughout the website. From the FCAT result, most of the users expressed negative 
comment about the presentation of the layout and content of the website. One typical qu It 
could be observed that the OSHA website has violated the Gestalt Principle of grouping [6], which eases website 
navigation and information presentation. 
7. Conclusion  
ements and investigate how quickly users adapt 
to different placements of a design element over repeated exposures. Specifically, the study focused on 
Occupational Safety and Health Website. So, this study is important in understanding the factors that influence 
satisfaction on the user to the website. W . The more 
positive the evaluation of the online experience, the higher the intensity of the emotions of liking, pride and joy. The 
more negative the evaluation, the higher the intensity of dislike and frustration.  This study has met its objective of 
measuring effectiveness, efficiency, satisfaction using eye tracking and moderator and subjective ratings. Although 
our study shows that most users preferred the NIOSH website, it is important to identify certain limitation of this 
study. Firstly, only three tasks were selected and this is certainly not a representation of the entire websites. 
Moreover, only the landing page of the website was tested on one type of user group, which is novice user (student). 
Despite these limitations, the findings from the preliminary study will be useful for future research. The 
combination of FCAT method and eye tracking resulted in relevant knowledge that can be used to further improve 
the quality of usability testing. Future research may focus on evaluations of other types of tasks and higher coverage 
of the web site using a combination of heuristic evaluation, eye tracking studies and FCAT.  
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